Key words: long-term facilitation --amphetamine --rotational behavior --striatal dopamine Amphetamine (AMPH)-induced rotational behavior in non-lesioned rats and AMPH-stimulated dopamine (DA) release from striatal tissue fragments in vitro were used to study the long-term effects of a single injection of AMPH on activity in the mesostriatal DA system. A single injection of a low dose of AMPH (1.25 mg/kg) greatly enhanced the rotational behavior produced by a second injection of AMPH given 3-4 weeks later in intact female, ovariectomized female and castrated male rats. The effect of AMPH pretreatment in intact males differed from that in the other groups. When only 7-8 days separated the two test sessions both intact male and female rats showed sensitization of rotational behavior, but the magnitude of the change was greater in females. In addition, a single injection of 1.25 mg/kg of AMPH in vivo produced a long-lasting (3-5 weeks) enhancement of AMPH-stimulated DA release from striatal tissue in vitro. It is suggested that: (1) repeated injections of AMPH are not necessary to produce a longlasting facilitation of behaviors mediated by the mesostriatal DA system; (2) gender and/or hormonal state influences the development of long-term changes in the mesostriatal DA system; and (3) changes in DA release from presynaptic terminals may contribute to the behavioral sensitization produced by stimulant drugs. The phenomena reported here may provide complementary in vitro and in vivo models for studying neuroplasticity in brain DA systems.
INTRODUCTION
It is well established that the repeated administration of amphetamine (AMPH) results in a progressively enhanced behavioral response to subsequent injections11,22,2~,39,41, 44. That is, the locomotion, stereotypy or rotational behavior produced by the initial injection of AMPH typically has a less rapid onset, is less intense, and/or is shorter-lasting than observed following subsequent injections. This phenomenon has been described in different species, with a variety of stimulant drugs, and has been variously termed sensitization, reverse tolerance, agonist hypersensitivity and behavioral facilitation. Although many different paradigms have been used to study sensitization the typical experiment involves a series of injections of a dopamine mimetic drug, usually given one or two times a day, and uses stereotypy as the behavioral index of mesostriatal DA activity. However, it is not clear that dopamine-mimetic drugs must be administered repeatedly to produce long-term changes in behaviors mediated by the mesostriatal DA system. A single injection of AMPH or apomorphine may enhance the behavioral effects of a subsequent injection given weeks later 2,7,12,27. In fact, it has been suggested that the intermittent exposure to stimulants may be more effective in producing sensitization than repeated or continuous exposure1,12,al, 38. In the experiments reported here we examined the long-term effects of a single injection of AMPH on AMPH-indttced rotational behavior. Since we had previously found that gonadal hormones modulate mesostriatal DA activity in a sexually dimorphic manner6, 86, we also examined the influence ofgonadectomy in both males and females.
Anotber question of interest concerns the neurological basis of sensitizaticn. A number of studies have examined the effects of repeated injections of
